Significant changes in local climate and correlated changes in non mammalian vertebrate populations have been documented in the Monteverde cloud forest in the Tileran Mountains of northern Costa Rica, leading to the prediction that corroborative changes should occur in bat populations. Habitat changes resulting from development for ecotourism, including a 19% increase in forest, might also be expected to impact bat populations. Analysis of data collected between 1973 and 1999 in Monteverde supports the hypothesis, although changes are less dramatic than those shown for birds, reptiles, and amphibians in earlier studies. Capture rates did not change significantly during the 27 year sample period, but relative species abundance increased, and at least 24 new species (of mostly lowland distribution) were recorded in the study area during the 1980s, 1990s, and through early 2002. These changes are likely a consequence of climatic change following global warming, forest clearing, and an increase in amount of secondary forest. This latter factor is a result of changes in land use due to development for tourism.
It is axiomatic that changes in temperature and rainfall regimes will significantly impact local fauna and flora, as will changes in land use, but such changes have rarely been documented and are difficult to predict. To the extent that development of tourism alters land use, it doubtless also will impact local biota. For example, a species of butterfly (Euphydryas editha) in California whose distribution is limited by latitude and elevation was found to move northwards and to higher elevations, (with a corresponding loss of range at lower elevations and latitudes) under warming conditions (Parmesan 1996) . No similar studies have been carried out with mammals, but Scheel et al. (1996) modeled potential effects of global warming on bats in Texas and predicted major changes in distribution throughout the state.
The Monteverde Cloud Forest Reserve, plus the adjoining Childrens Rainforest and a smaller private reserve and surrounding private land in Monteverde (together referred to here as MCF) comprise the premiere site for scientific study of tropical cloud forests. The MCF, supported largely by tourism, protects over 27,000 ha of mostly primary forest and is located on the Tileran Mountains crest in north central Costa Rica (Nadkarni and Wheelwright 2000a-figs. 1.4-1.8 ). This cloud forest and adjacent protected zones encompass 6 life zones and are known for tremendous biological diversity. The primary industry until the early 1980s was dairy farming. In order to support herds of cattle, settlers cleared forests and maintained large open pastures considered of little value to wildlife (Nadkarni and Wheelwright 2000b) .
Ecotourism in MCF began in the late 1970s and early 1980s and continues to the present time, resulting in various kinds of environmental impacts. One of these easily observed effects is the presence of more than 100,000 visitors to the area annually. Because no significant additional deforestation has occurred in the last 2 decades and reforestation has been extensive, it is unclear whether the relative decline in dairy farming and increase in tourism would be detrimental to vertebrate populations.
The biology of MCF has been relatively well studied (Nadkarni and Wheelwright 2000b) . Three ongoing investigations have focused on changes that might have occurred since biological studies began in the early 1970s. Fogden (1993) found that many species of birds now occur at higher elevations than they did in the 1970s (also see Pounds et al. 1999) . Pounds examined population dynamics in lizards and frogs in MCF from the 1970s to the present and observed dramatic changes that included local extinction of 20 frog species (most notable is the complete extinction of the golden toad, Bufo periglenes) and disappearance of several lizard species (Pounds 2000; Pounds et al. 1997 Pounds et al. , 1999 . Because climatological data from the early 1970s to the present are (Pounds et al. 1999) . From these climatic data, Pounds et al. (1999) found that the frequency of MCF dry season mist had decreased, average altitude at the base of the orographic cloud bank had risen, and mean minimum temperatures have increased about 28C during this period. Frequent mist and a low basal altitude of the cloud bank are both factors that help maintain the humid, cool, cloudy climate that is essential to preservation of a tropical cloud forest (Pounds et al. 1999) . A rise in average minimum temperature might favor colonization by species whose distribution is temperature limited or whose preferred food plants are temperature limited. Although these studies implicate global trends, such as consistently rising sea surface temperatures in the equatorial Pacific, more recent studies indicate that widespread deforestation in the Caribbean lowlands can result in reduced cloud cover and in elevating the orographic cloud bank. These things work synergistically to impact negatively ecosystems in adjacent mountains (i.e., MCF-Lawton et al. 2001 ).
The need for comparable studies on mammals is demonstrated by 2 current reviews that summarize recent changes in mammal abundance and distributions in the MCR and adjacent dry forest region of the Pacific lowlands (LaVal, 2004; Timm and LaVal 2000) . To assess recent impact on mammals, I predicted a priori that any changes in trends of mammalian distribution as exemplified by bats would be less dramatic than those seen in birds, lizards, and frogs, because bats tend to have a wider elevational distribution and broader ecological niches (LaVal and Rodríguez-H. 2002; Rodríguez-H. and Wilson 1999; Timm and LaVal 2000; Timm et al. 1999) . Although most common MCF bat species are restricted to middle and high elevations, these species occur in several life zones and would therefore be poorer indicators of climatic changes than species of birds, lizards, or frogs that occur in only 1 or 2 life zones. Nevertheless, there are numerous species that live in warmer, drier life zones below MCF that might be expected to move upward into MCF under drying, warming conditions. Therefore, in this study I examined bat populations over a 27-year period to assess whether populations are reacting in some manner to climate changes. Further, I appraise changes in population and distribution of bats to determine whether they parallel changes in birds, lizards, and frogs documented by Pounds et al. (1999) .
Another environmental change that might impact bat populations is the apparent increase in overall forest cover due to forest regeneration during the last 27 years. Dinerstein (1986) suggested that, under these conditions, differences in resource exploitation of fruit by Sturnira ludovici and Artibeus toltecus (the 2 most common species of fruit bats) should lead to an increase in populations of S. ludovici, but those of A. toltecus should remain constant or decrease. Three sets of data collected over a 27-year period allow me to answer the following questions: Has relative species abundance, diversity, and species richness of bats changed? Did species of bats typical of lower elevations but previously unknown from MCF arrive in the study area during the latter part of the study period? Has there been any effect of gradual reforestation on bat populations?
MATERIALS AND METHODS
I first studied bats at MCF during 12 months of 1973 -1974 (LaVal and Fitch 1977 . Dinerstein (1986) investigated MCF bat populations in 1981-1982 and subsequently provided me with his original data. Netting sites used at MCF, life zones, and climate are described in LaVal and Fitch (1977) and Dinerstein (1983 Dinerstein ( , 1986 . Between 1980 and 2001 (but mostly since 1990) I netted bats opportunistically 4 to 20 times each year. Reliable data were kept for netting efforts during the first 8 years of the 1990s. For 12 months from late October 1998 through November 1999, I continued regular mist netting, but at much more frequent intervals. I attempted to set nets at exactly the same sites in either primary forest (Fig. 1, site A) or in secondary forest (Fig. 1, sites B , C, and D) in 1998-1999 as I did in 1973-1974 and 1981-1982 . Together, these 3 studies comprise a database of bat relative abundance, distribution, and species composition in the MCF area over a 27-year period.
This period also corresponds to the interval during which changes in temperature, rainfall pattern, and forest regeneration were documented by Pounds et al. (1999) . Separately, I recorded temperatures daily with a maximum-minimum thermometer (Taylor model 5458, Oak Brook, Illinois) from 1981 through the present at the same site where bat echolocation calls were monitored (see below). Annual rainfall for the Monteverde community (1 km below MCF) averages 2,500 mm but exceeds 4,000 mm along the mountain crest. Data used in this study were analyzed from netting conducted in the Lower Montane Wet Life Zone (Holdridge 1967) by Dinerstein (1986) , and in the Premontane Wet Life Zone at elevations of 1,350 m to 1,500 m, respectively, by me. Some areas adjacent to secondary forest netting sites were pasture in 1973-1974 but were regenerating forest in 1998-1999 (Fig. 1) . Overall, regenerating forest had increased significantly due to changes in land use associated with development of infrastructure for ecotourism and decreasing importance of dairy farming in the portion of the Monteverde area where tourism now dominates the economy. I quantified perceived changes in landscape use by using aerial photographs (see below).
A variety of sizes and numbers of nets were used to sample each site for 4 h each night during 3 episodes of sampling. Sampling episode 1 occurred from 1973-1974, where 4-11 nets (either 10 or 12 m in length) were used during 18 nights of sampling. In sampling episode 2 in 1981-1982, 2-16 nets either 6, 10, or 12 m in length were erected for 78 nights of sampling. In the third period in 1998-1999, 4-10 nets (all 12 m in length) were erected for 49 nights of sampling. Only data from nights with little or no moonlight were used, rejecting data for several nights from 1973-1974 and 1981-1982 where moonlight occurred during sampling. Although there was no significant difference in catch rates for brightly moonlit nights and dark nights in 1981-1982 (Mann-Whitney Rank Sum test, P ¼ 0.305), I used only dark night data in computing catch rate. I did this because foraging behavior of some bat species is affected by moonlight (e.g., Desmodus rotundus -Turner 1975) . Individual bats were identified to species, weighed, reproductive condition noted, banded with split plastic wing bands (A. C. Hughes, London, United Kingdom) applied to forearms or to ball chain collars, and released. Reference specimens of bats from these sites were collected and deposited in the Museo Nacional de Costa Rica, San José, Costa Rica, and the University of Kansas Natural History Museum, Lawrence, Kansas. Mist netting on random dates during the 1980s and 1990s and harp trapping (using a custom-made harp trap) during 1973-1974 and 1981-1982 resulted in several important distributional records but were not included in analyses of population trends.
Beginning in November 2000, a bat detector (Anabat II, Titley Electronics, Ballina, New South Wales, Australia) attached to a laptop computer was used to monitor all night bat activity at a fixed site in the study area about 200 m north of site C ( Fig. 1 ) in MCF for more than 300 nights during varied conditions of weather and moonlight. I followed Ochoa et al. (2000) in identifying call sequences to species. Approximately 100,000 bat passes (1 pass by 1 individual through air space as sampled with a bat detector- Kunz and Gustafson 1983) were recorded with Anabat 6 software and identified on Analook software (designed by C. Corbin; available from www.hoarybat.com); species identity was independently confirmed using recordings of calls made by B. Miller and M. O'Farrell.
Aerial photographs obtained from the Costa Rican government mapping service for 1973, 1981, 1992, and 1998 were scanned into a computer and an area was chosen that included all netting sites (Fig. 1) . Using Adobe PhotoShop software (Adobe Systems Inc., San Jose, California), forested areas were selected and recorded for each photograph. Areas were converted from pixels to square meters using data collected in the study area with a GPS device (Garmin model 12-CX, Garmin International, Olathe, Kansas) accurate to 5 m. The calculated size of each of 4 rectangular study areas from these photographs was approximately 41 ha (Fig. 1) .
Differences among mean catch rates for each data set were compared with a 2-way analysis of variance (ANOVA), keeping primary forest data separate from secondary forest data. The first ANOVA used catch rates as calculated based on absolute number of nets; the second ANOVA used catch rates corrected for varying net lengths. Diversity indices (H9) were calculated for each database and compared using Zar's (1996) test for difference between 2 diversity indices. Changes in relative proportions of each species in the total catch were compared using chi square for proportions and McNemar's test for proportions, with Yates correction factor. Except for use of Zar's test, all statistics were carried out using SigmaStat software (SPSS, Inc., San Rafael, California) for Windows 95/98, version 2.0.3.
RESULTS
Summary of captures.-Of a pool of 61 species detected during the course of this study, 11 species were very common. The common species included 10 frugivorous or nectarivorous Phyllostomidae (including the sanguinivore Desmodus rotundus), and 1 insectivorous Vespertilionidae (Table 1; Nadkarni and Wheelwright 2000b-appendix 10) . During the 3 study periods, the total number of bats netted was 487 bats of 18 species (1973) (1974) , 1,990 bats of 30 species (1981) (1982) , and 1,229 bats of 28 species (1998) (1999) . There are no trends in capture rates calculated for the 3 data sets ( Table 2) .
Results of ANOVA show there are no significant differences due to year or forest type or to an interaction between the 2 at the absolute level. At the level adjusted for net length, significant differences were noted due to year (P ¼ 0.019) but not forest type or the interaction of year and forest type.
Species diversity.-Overall diversity in 1981-1982 and 1998-1999 (Table 3) is significantly greater than in 1973-1974 (P , 0.001 and 0.01 . P . 0.001). If the 2 forest types are compared separately by year, secondary forest diversity (H9) is significantly different (P , 0.001) for all combinations, whereas primary forest is not significantly different for any combination. Twelve species were captured for the first time during [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] (Table 4) .
Acoustical monitoring.-By identifying acoustical recordings made with the Anabat II bat detector, 10 species were added to the species list for MCF that included Nyctinomops laticaudatus, Molossus ater, M. molossus, Molossops greenhalli and Eumops (cf. E. underwoodi; Molossidae); Pteronotus davyi (Mormoopidae); Peropteryx macrotis, Balantiopteryx plicata, and Diclidurus albus (Emballonuridae); and Lasiurus intermedius (Vespertilionidae). With the exception of L. intermedius, these are the first records for these species at this high an elevation (1,350 m). McNemar's test and chi square analysis indicated a significant difference in relative abundance of bat species among the 3 sample periods (P ¼ 0.001 and P ¼ 0.02 for the 2 tests, respectively). If the 3rd most common species is removed from chi square analyses, then P ¼ 0.006. Although I could not test any other changes statistically, some differences among the 3 study periods suggest trends (Table 1) .
Analysis of aerial photographs showed a consistent increase in overall forest area from the 1970s to the present. Between 1973 and 1981 forest area increased from 55% to 64%, followed by a further increase to 68% in 1992 and to 74% in 1998. This resulted in an overall 19% increase between 1973 and 1998. It is clear from the aerial photo taken in 1998 that about 75% of the study area is covered by forest of varying ages (Fig. 1) .
At my recording site, annual mean minimum temperatures gradually rose from a low of 14. 
DISCUSSION
Because of lack of unambiguous trends and questionable meaning of adjusted rates of capture, I conclude this study shows that there has been little or no change in numbers of bats captured per unit time per unit net length at MCF over the 27-year period sampled (Table 2) . Mist net length varied among the 3 data sets, which made interpretation of results difficult for the reasons given below. At MCF, a 12 m net might not catch twice as many bats as a 6 m net; a mist net is often set to block a flyway (such as a trail) so a longer net probably is no more effective at catching bats than a shorter net in that situation. Because most mist netting was performed with nets set diagonally on preexisting trails, the actual difference in catch rate among different net lengths is likely minimal. Therefore I think it likely that actual capture rates are intermediate between absolute and adjusted rates of capture shown in Table   2 . Because of this discrepancy, it is possible that an actual decrease in bat abundance occurred in primary forest (a habitat that remained constant in area) between 1973-1974 and 1981-1982 , as suggested by the absolute catch rate values. Likewise, it is difficult to discern whether any change in bat abundance occurred in secondary forest, even though the amount of that habitat increased 19% in the study area.
If I were to repeat this study, I would recommend placing 4-8 ground level 12-m nets diagonally crossing trails at sites A, B, and C (Fig. 1) , for the first 4 h of each of 8 relatively dry nights during the 2 darkest weeks of each month for 1 year. Note that all sites are surrounded by forest, but site A is primary forest, site B is secondary growth forest with some old growth trees, and site C is secondary growth less than 10 years old (and was partly pasture in 1973). Site D was less productive and could be omitted from this study.
The finding that diversity values based upon numbers of bat species had changed little from year to year is supported by a recent study by Brown et al. (2001) suggesting that species diversity changes little over time, even at sites undergoing environmental change. Numbers of species might not change despite a change in bat community composition. The somewhat lower diversity value for 1973-1974 (0.971, as compared with 1.107 and 1.077 in the later 2 sample periods; ) are within the ranges of many published studies (from data collected in Neotropical lowlands) including those for Costa Rica (LaVal 2004). As capture rate has changed little, it appears that the local ecosystem remains a healthy one for many species of bats despite changes documented in relative species abundance. Moreover, the ecosystem has apparently not been affected adversely by climate change or influences of human activities, at least not during the study period.
New species of bats were added to data used in this study through 2002 and it is likely that the cumulative species curve for MCF has yet to reach an asymptote. Cumulative species curves drawn for 2 other Neotropical bat assemblages based on mist netting (Kalko et al. 1996; Moreno and Halffter 2000) showed curves that leveled off after 22 and 18 consecutive nights of sampling, respectively. Kalko et al. (1996) conducted sampling for bats for 7 years in Panama, where net results had (Table 4 ). The effort involved in documenting these 12 new species was far less than that of 1981-1982, yet none of those species were encountered during 1981-1982. In addition, acoustics were not part of the species detection effort until the 3rd sampling period, when I acoustically recorded 10 more predominantly lowland species previously missed by netting efforts (mostly molossids and emballonurids). Until 5 years ago molossids were not known from the Monteverde area, even though they are now common residents of buildings locally, and can be easily documented acoustically in the MCF. Moreover I would have expected to capture P. davyi in the harp trap had the species been present in earlier studies, as both P. parnelli and P. gymnonotus were so captured. Because acoustic monitoring is a recent addition to surveys for bats, I cannot determine if species represented by acoustic records have been present all along or are new to MCF, even though I would have expected some of them to have been captured in mist nets or harp traps if present during the first 2 sampling periods. These data thus support my hypothesis that lowland species continue to colonize this midelevation site and that a trend exists towards higher species richness in the study area. Nevertheless, many of these species have apparently remained rare in Monteverde. The known exceptions are D. albus, P. davyi, Sturnira lilium, and molossid species that were recorded acoustically almost every night that bats were monitored; at 1 netting site (C, Fig. 1 ) in October 1999, 38 S. lilium were captured out of 59 captures. This seasonally migrant species is common in parts of the Pacific lowlands and found in a wide variety of habitats. S. lilium is similar in size to the formerly abundant S. ludovici and appears to be gradually replacing that species at lower elevations of MCF (Figs. 2 and 3) . Finally, Micronycteris hirsuta, which I first captured in 1994 (Table 4) , is now captured almost every year. This is significant because gleaners such as M. hirsuta are difficult to capture. Moreover, one of its congeners, M. microtis, was captured consistently since 1973, suggesting that M. hirsuta should have been captured before 1994 if present.
A case that supports my hypothesis of upslope movement by lowland species is that of Desmodus rotundus, which was not encountered in MCF during 1973-1974 surveys and comprised only a very small percentage of total captures in 1981-1982. By 1999 it had become more common (Fig. 3) , and currently is captured dependably if nets are placed near pastures occupied by cattle. D. rotundus is restricted in latitudinal and elevational distribution by mean minimum temperatures of 108C (McNab 1973) . Although mean minimum temperatures in MCF are .108C, absolute minimums sometimes reach 108 or below. Recently Pounds and coworkers have documented that mean minimum temperature has increased by 28C since 1976 for MCF (Pounds et al. 1999) , producing a climate more hospitable to D. rotundus. Cows, the major blood source for D. rotundus, have been common in Monteverde since the 1950s due to a thriving dairy farming industry, yet vampires did not begin to arrive there until the end of the 1970s (determined through interviews with dairy farmers-R. LaVal, in litt.). That vampires were absent in 1973-1974 is supported by failure to capture them until the second and third sampling period at the same netting site (site A, Fig. 1 ). Although it might be argued that densities of D. rotundus would tend to track livestock population density, thus explaining increase in frequency of vampire captures, I found that during the 1980s and 1990s the number of dairy farms in the Monteverde area was gradually reduced from 11 to 3 with a concomitant decrease in number of cows.
The dramatic change in overall relative abundance of A. toltecus with respect to S. ludovici (Fig. 2) is not easily explained. Dinerstein (1983 Dinerstein ( , 1986 predicted that S. ludovici would increase in relative abundance as secondary forest area increased, and that populations of A. toltecus would remain constant, as primary forest area remained unchanged. However, I noted that S. ludovici populations decreased substantially and A. toltecus populations increased over the 3 sampling periods.
A. toltecus feeds heavily on shrubby secondary forest species most of the year (Dinerstein 1983 (Dinerstein , 1986 R. LaVal, in litt.) . Perhaps the supply of their preferred primary forest fruit (that Dinnerstein believed to be limiting on their population) is more than adequate, and these conditions (increasing percentage of secondary forest) are optimum for A. toltecus. Meanwhile S. ludovici might be retreating to higher elevations under pressure from arriving S. lilium. My recent mist net sampling at the higher elevations in the study area and above the study area in the Monteverde Cloud Forest Reserve itself suggests S. ludovici remains abundant there. If true, change in relative abundance of the 2 species might be a direct result of the warming trend rather than of any change in food supply. Also very supportive of the effects of climate on bat populations is the observation that Sturnira mordax, always a species of higher elevations, was encountered in the study area with lower frequency in 1998-1999 than in 1981-1982 . However I still capture bats of this species regularly at higher elevations (above the study area) in MCF. The upswing in bat populations (Table 1 ; Fig. 3 ) of at least 3 of the more common species-Glossophaga soricina, G. commissarisi, and D. rotundus-provides corroborative evidence that at least some bat species are prospering as an apparent result of the global warming trend. Some species of bats are gradually colonizing higher elevations in Costa Rica, a trend paralleled by data from bird studies (Pounds et al. 1999) . These upward elevational movements of bird species began with arrival of a few individual birds of each species then led to establishment of breeding populations where they previously did not occur in MCF (Pounds et al. 1999) . I see a similar pattern with bats, in which a number of lowland species have moved up elevationally into MCF. Certain species, such as D. rotundus, S. lilium, M. hirsuta, and probably P. davyi, have become increasingly common. In the case of lizards and frogs, which often have small, altitudinally constricted distributions, local extinctions have often been the result (Pounds et al. 1999 ). Because bats fly and tend to be more widespread altitudinally, they escape drastic declines in population densities.
Climatic effects documented by Pounds et al. (1999) , especially the increase in minimum temperatures by 28C, are related to arrival of lowland bat species throughout the 1980s and 1990s and are continuing at present. This is true whether the changes are a result of global warming trends or from local climate changes as suggested by Lawton et al. (2001) . It is interesting to note that the increase of 28C due to climate change in MCF is roughly equivalent to the temperature change resulting from a 400 m difference in elevation. Thus, if MCF temperatures had not risen, I would have expected to find most of the recently arrived lowland species restricted to elevations below 1000 m, based on specimen records predating the present study. I further note that the new arrivals reported from the 1990s and early 2000s (Table 4 ) correspond to the period during which mean minimum temperatures were rising consistently (R. LaVal, in litt.).
Finally, I have detected no changes in bat populations that are clearly attributable to tourism and resulting development. The gradual replacement of pastures by forest made possible by tourism should result in enhanced habitat for many species of bats. However, despite the case of S. ludovici (which decreased, probably due to competition with S. lilium) and A. toltecus (which increased, contrary to prediction), data from my study, as measured by capture rate (Table 2) , do not point to any clear population changes resulting from increase in forest area. Nevertheless, it seems clear that if the Monteverde economy had continued to depend on agricultural development, resulting deforestation would have impacted local bat populations negatively. From that standpoint, ecotourism has likely not only prevented further habitat loss in MCF (with monetary donations related to tourism resulting in acquisition and protection of 27,000 ha of private reserves), but the stage has been set for gradually improving habitat conditions outside reserves. Clearly the trend towards reforestation is occurring for much of the MCF that was outside my study area. Moreover, my examination of photographs taken by local residents in the early 1950s suggests that maximum deforestation had been achieved by that time and by 1973 regeneration was already well underway in some parts of the Monteverde community. The rate of increase in percentage of forest appears to have slowed (as of 2003) as many of the existing clearings are actively used as pastures to support horses for local riding stables. In addition, gradual urbanization of the Monteverde area is beginning to take its toll, as regenerating forest is more available and easily cleared for house lots than primary and older secondary forests, which are protected by law.
RESUMEN
En el bosque nuboso Monteverde, en la Cordillera de Tilarán, al norte de Costa Rica, se han documentado cambios significativos en el clima local y cambios correlacionados con las poblaciones de vertebrados no mamíferos, los que llevan a predecir cambios que se pueden ser corroborados en las poblaciones de murciélagos. Los cambios en hábitat debidos al desarrollo para el ecoturismo, incluyendo un aumento del 19% del área de bosque, también pueden impactar a las poblaciones de murciélagos. El análisis de la información recopilada en Monteverde entre 1973 y 1999 apoya esta hipótesis, aunque estos cambios son menos dramáticos que los observados en aves, reptiles, y anfibios, en otras investigaciones. La tasa de captura de murciélagos no cambió de manera significativa durante el período de 27 años de investigación, pero abundancia relativa de los especies si cambió, y al menos 24 especies nuevas para Monteverde (en su mayoría especies de la bajura) han sido registradas en la área de investigación durante los años de 1980, 1990, y hasta el 2002 . Estos cambios probablemente se deben a cambios climáticos debidos al calentamiento global, la tala de los bosques, y un aumento del bosque secundario. Este ùltimo factor se debe a los cambios en el uso de la tierra, debido al aumento del turismo.
